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In T1ivo Evaluation of IvfDI Skin 
Decontamination Procedures 

Ronald C. W ester1, Xiaoying Hui 1, Timothy D. Landry2, 

Howard I. Maibach1 

1Department ofDennatology, UCSF 
• I 2Health and EnVJronmeutal Research Laboratory, 

The Dow Chemical Co. 

Sponsored by The International Isocyanate Institute, Inc. 

Water or soap-and-water cleaning has been II trnditknd urst aid procedure for skjn 
deoontnmination in ll,e workplace. Methy lene dtphenyl diisocyMnte (lli1DI) skin 
exposure is a concern because it mny cnusc- skin irritation, sen5itiz.atiou and may ptny a 
role in respiratorJ senstt iutrion. Becuuse MDI has higher miscibility wiUt oil or 
polyglyools, there may be more effective means for decontaminating skin. !o assess 
this, 14C-MDI was nppliod to one crn1 sites on the dbdomen of monkeys, then a 
clenning procedure utilizing a cotton swub wiU\ water, soup-11ncl-water (5% or 500/t), 
oom oil, polypropylene glycol, or 11 polyglyool-bnsed skin cleanser was pcrfonned. 
Following cleuning nt 5 minutes, 1 hour, 4 hours, or 8 hvt•ts; cellophane tape 'ws used 
to chec\... the skin for remaining mdi >:.nctivity. AIUtough all the cleaning procedures 
helped remove MDI to some extent, \vater or soap-and-water was genemlly less 
eOI:ctive thon oom oil, polypropylene glyool, or :><>lygly..:ol-ba~ed skin cleaner. 
Cleaning soon nUer expc~ure wns importunt; water or soap-and-water in particular was 
less elfective at4 or 8 hours. The lnwer umount of MDT in the outer epidermis (stratum 
comewn) reflected the greater eOectivene:;s of eorn oil nnrt suitable polyglycol 
materials to clean skin. AIU10ugh cleaning is useful, it did not oompletely remove skin 
contamination. Good work pructi..:es, engineering conl'rols, and personal protective 
equipment should be tile first defense to avoid skin exposure. This st•ld)' showed thut a 
mptd response is importllnt if skin c~nlnminution occurs and these non-traditional 
cleaning materials may remove MDI more effectiv<::ly thau soap-Md-Wotlcr. 
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Introduction 
• MDI may cause skin irritation and sensitization, 

and may play a role in respiratory sensitization 

• A very small proportion of MDI applied to skin 
(of rats) was absorbed into the bloodstream a 

• What is the best first aid procedure for 
decontaminating skin ofUilcured J\.1DI? 

a Hof'mann, et ru., (1998). O.:nnal pharmacokinetics of 4,4 '-MDI in rats. Report to the 
IntcmntionnllsocyanO\c lnstit·atc, Inc. (in preparation). 

3 

Introduction (continued) 

• Harsh solvents may enhance dermal penetration 

• MDI has greater miscibility in oil and polyglycol 
than water 

• Food oil or suitable polyglycols may be more 
effective decontaminants than soap and water 

4 
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Materials and Methods 

• The rhesus monkey is a suitable model for 
assessing dermal absorptionb 

• Utilized a grid with 24 separate one cm2 sites 
on the abdomen of each of four monkeys 

• 14C-:tv!DI added to polymeric MDI 

• 2 J..Ll of polymeric MDI (0 .5 J.!Ci) per site 

• Site cleaned at 5 min, 1 hr, 4 hr, or 8 hours 

bwester and Mnibach. (1997). Comprehcn~jve Tox[coiQSY. Elsevier. 
5 

Methods (continued) 
• Cotton swab with test ch;aner ( 5 ti1nes per site) 

- water 

-soap-and-water (5% or 50%) 

- polypropylene glycol (m.w. 700) 

- polyglycol-based cleanser (D-TAMc cleanser) 

- corn oil 

• The type and molecular weight of poly glycol may 
be important: 
- low m. w. materials might be absorbed 

-- high m.w. materials may be solid, not liquid 

• Tape stripping 'lf epidermis (10 times per site) 
c CLl Laboratories 6 
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Results 

5mln 1 hour 4 hour~ o hours 
Time 

'14-C in Outer Epidermis (tape) 

100'.4 

80'4 

<1) 
(/) 
0 
Q 

GO% 

.... 
0 

~ 40% 

20'.4 

0)1 

Smln 1 ho ur 4 hours 0 I. aura 

Time 

o50o/oSOAP 

II POL YPROPYI£NE 
GLYCOL 

• POL YGL YCOL..OASJE 
a..EANER 

-~011. 

meilr. +1 SE 
nc4 

OSO'l<. SOAP 

Ill PCL 'I'I'ROP\'\.ENE 
GL'I'C()L 

• POL 'I'OL YCOL·BIISEO 
CLEANER 

• r.ORNat. 

mean +1 SC: 
n c .C 

& 



A 08 . , 

-------·----·-----·-----·-

Conclusions 

• Each of the cleaning procedures helped to 
retnove some, b:tt not alllviDI 

Work practices, engineering controls, and 
personal protective eqnipment should be the first 
defense against skin contamination 

• Washing sooner is generally more effective 

Con~lusions 

9 

• Corn oil, polypropylene glycol, and polyglycol
based cleaner are generally more effective 
(especially at 4 & S hrs) than water 

More 14-C was in wash, less on epithelial sw·face 

• Results are consistent with the relative 
miscibility of tvrJ)l in oil and polyglycol 

10 
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